Muscarinic antagonists in substantia nigra influence the decarboxylation of L-dopa in striatum.
This study was designed to investigate whether anticholinergic drugs acting at the level of the substantia nigra can affect basal extracellular dopamine concentrations and the levodopa (L-dopa)-induced increases in dopamine levels in the striatum. Dual probe in vivo microdialysis in freely moving rats was used. One microdialysis probe was implanted in the substantia nigra and the other in the ipsilateral striatum. Muscarinic receptor antagonists were perfused into the substantia nigra and changes in neurotransmitter levels in the substantia nigra and at the axon terminals in the striatum were monitored simultaneously. Nigral perfusion of the non-selective muscarinic receptor antagonist trihexyphenidyl (1 mM) produced an increase in extracellular dopamine and gamma-aminobutyric acid (GABA) levels in the substantia nigra. Perfusion with the muscarinic M(1) receptor antagonist telenzepine (0.1 microM) produced a significant decrease in nigral dopamine and GABA levels in the substantia nigra. The muscarinic M(2) receptor antagonist methoctramine (75 microM) produced an increase in dopamine levels in the substantia nigra. No significant changes in nigral extracellular GABA levels were observed. The L-dopa-induced increases in extracellular dopamine levels in the striatum were clearly attenuated under nigral perfusion of these drugs. This in vivo study demonstrates that anticholinergic drugs perfused at the level of the substantia nigra can modulate dopamine and GABA levels and attenuate the L-dopa decarboxylation in the striatum, possibly via modulation of the nigrostriatal dopaminergic system. We add further evidence that the substantia nigra is an important site of action of antimuscarinic drugs. The attenuation of L-dopa-induced dopamine release in the striatum exerted by nigral perfusion of these antimuscarinic drugs is probably mediated via different mechanisms. This attenuation is regarded as a beneficial effect of the muscarinic antagonists as adjuncts to L-dopa in Parkinson's disease treatment. We postulate that drugs that enhance dopamine release, after L-dopa administration, in a less extreme way than L-dopa administered on its own could prevent further neurodegeneration and dyskinesias thought to result from extremely high extracellular dopamine levels following L-dopa treatment.